In this work, we set out to develop an endoplasmic reticulum The endoplasmic reticulum (ER) is a large membrane network that plays a central role in eukaryotic cells as a 'protein-folding factory' including being responsible for the synthesis, maturation and trafficking of a wide range of proteins. Within our research, we are particularly interested in the development of small molecule fluorescent probes for the detection of biologically relevant analytes in vivo owing to their high sensitivity, selectivity, high spatial and temporal resolution. [8] [9] [10] [11] [12] Currently, there are several targeted fluorescence probes for the detection of biologically relevant analytes. However, to the best of our knowledge, there are no ONOO À fluorescence probes that localize at the ER so we set out to develop an ER-targeting ONOO À fluorescence probe.
ESIPT-based ratiometric fluorescence probe for the intracellular imaging of peroxynitrite † In this work, we set out to develop an endoplasmic reticulum The endoplasmic reticulum (ER) is a large membrane network that plays a central role in eukaryotic cells as a 'protein-folding factory' including being responsible for the synthesis, maturation and trafficking of a wide range of proteins. Within our research, we are particularly interested in the development of small molecule fluorescent probes for the detection of biologically relevant analytes in vivo owing to their high sensitivity, selectivity, high spatial and temporal resolution. [8] [9] [10] [11] [12] Currently, there are several targeted fluorescence probes for the detection of biologically relevant analytes. However, to the best of our knowledge, there are no ONOO À fluorescence probes that localize at the ER so we set out to develop an ER-targeting ONOO À fluorescence probe. [13] [14] [15] [16] Excited-state intramolecular proton transfer (ESIPT) fluorescence probes are emerging in the literature owing to several particularly attractive properties such as: a large Stokes shift (B200 nm) and spectral sensitivity to the surrounding environment. More importantly, ESIPT enables ratiometric detection of its target analyte due to the emission of the enol and keto forms (Dual-emission) (Scheme S2, ESI †). The use of Ratiometric fluorescence probes are particularly valuable as they provide direct information about the concentration of the target analyte without the need for calibration.
We identified in the literature an ESIPT fluorophore 4-amino-2-(benzo[d]thiazol-2-yl)phenol fluorophore (ABAH). [17] [18] [19] [20] [21] as an ideal scaffold for the development of an ER targeted ONOO À fluorescence probe ABAH-LW (Fig. 1 ).
It was believed the attachment of the benzyl boronic ester to the phenol of ABAH would block the ESIPT process resulting in only enol emission being observed. Compound 2 was then alkylated using (4-bromomethylphenyl)-boronic acid and K 2 CO 3 in DMF to afford ABAH-LW in 25% yield (Scheme S1, ESI †). Upon isolating ABAH-LW, we initially evaluated changes in the UV-vis spectrum of ABAH-LW with and without ONOO À . With the addition of ONOO À (8 mM), an increase in absorption was observed at 340 nm (see ESI †, Fig. S2 ). We then turned our attention towards the ability of ABAH-LW to detect ONOO À by fluorescence. It has been previously reported that the fluorescence emission of the ESIPT process can be affected by intermolecular hydrogen bonding. 24 Therefore, for the fluorescence experiments of ABAH-LW with ONOO À the experiments were carried out in PBS buffer (pH 8.2, containing 8% DMSO, 1 mM CTAB) at room temperature. As shown in Fig. 2 , only the enol emission peak at 405 nm of ABAH-LW was observed, since the ESIPT process is blocked by the benzyl boronic ester. However, addition of ONOO À (0-10 mM), resulted in a ratiometric fluorescence intensity change, with a decrease in enol emission intensity at 405 nm and increase in keto emission intensity at 481 nm. The addition of ONOO À (9 mM)
led to a significant 103-fold increase in ratiometric fluorescence intensity (F 481 /F 405 ). The ONOO À deprotection and release of the ESIPT fluorophore was further confirmed using mass spectrometry (see ESI †, Fig. S1 ). In addition, the change in the fluorescence emission of the test solution was confirmed using a UV lamp (365 nm) a change from blue to bright green in colour was observed (Fig. 2, inset) . ABAH-LW was shown to be very sensitive towards ONOO À with a detection limit of 21.4 nM.
The selectivity of ABAH-LW towards other ROS and biologically relevant analytes was performed. As illustrated in Fig. 3 . Moreover, no change in fluorescence intensity was observed for the addition of various metal ions and amino acids. This excellent selectivity enabled us to evaluate ABAH-LW for cellular imaging in the detection of ONOO À and its ability to localize at the ER.
ABAH-LW (50 mM) was incubated with HeLa cells and was cell permeable with only blue emission (Fig. 4a) . As shown Fig. 1 (a) ABAH ESIPT fluorophore previously used in the literature (b) this work -dual functionalised ABAH for the imaging of ONOO À at the ER. and other interfering reagents (100 mM). in Fig. 4b and c, the addition of SIN-1 25 (ONOO À donor) 0.5 and (Fig. 4d) . This indicates the requirement of ONOO À to produce a ratiometric change in fluorescence intensity. Lipopolysaccharide (LPS) and Interferon-g (IFN-g) was then used to produce endogenous ONOO À by stimulating the production of ROS/RNS in HeLa cells. As displayed in Fig. 5 , a large ratiometric change in fluorescence intensity was observed. Ebselen was then added in the presence of LPS and IFN-g and as expected no change in fluorescence was observed (Fig. 5c) .
To determine the sub-cellular distribution of ABAH-LW at the ER, co-localization experiments were performed. Commercially available ER-Tracker Red, Lyso-Tracker Red and Mito-Tracker Red were co-stained with ABAH-LW in HeLa cells (Fig. 6a, b and Fig. S6-S8, ESI †) . The Pearson's correlation coefficient with ER-Tracker Red was determined as 0.93. In comparison, the Pearson's correlation coefficient was determined as 0.43 and 0.73 with Lyso-Tracker Red and Mito-Tracker Red respectively therefore indicating the selectivity of ABAH-LW for the localization at the ER. Furthermore, the linear region of interest (ROI) indicated by the white line (Fig. 6 ) shows significant overlap between the fluorescence intensities of ABAH-LW and ER-Tracker Red over the set distance (Fig. 6d) . Moreover, the 3D surface plot analysis qualitatively demonstrates the co-localization of ER-Tracker Red and ABAH-LW since both have an increased intensity in the ROI (Fig. 6c, e, f) . Therefore, ABAH-LW demonstrates greater selectivity for the labelling of the ER. However, co-localisation of Mito-Tracker Red and ABAH-LW was also observed (0.73), which is due to similar reactive thiol units being present at the mitochondria. 26, 27 An ESIPT-based ONOO À ratiometric fluorescence probe (ABAH-LW) was synthesized in four steps. ABAH-LW was found to have a high sensitivity and selectivity towards the detection of ONOO À . ABAH-LW was able to detect low concentrations of ONOO À (limit of detection = 21.4 nM) within seconds producing a ratiometric change in fluorescence intensity. 
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